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Suit Raster-scan 



Input parameters: 
W- Width ofROI 
H» Height of ROl 
DX ° Horizontal offset of . 

ROl from origin 
DY " Vertical offset of 

ROI from origin 
Pw« Pixel width 
Ph~ Pixel height 



Roster-scan; This algorithm scans a rectangle, the 
"Region Of Interest (ROI)"*, using ordinary raster 
scanning. It is intended fox use in configurations in 
this disclosure that involve a spatial Hgfrt modulator 
(SLM). It is written for the 2D case. 





j«=0;y-r>Y 






— \ 

i»0;x«DX 








Put on to SLM. the rectangle at 
x,y of width Pw, and height Ph 







No 



Output CCO-t-l.O.j-1) 



Fig. 24. (^Bnd: Raster-scan ' J ) 



s 



Start WxUb-Hadamard-scan 



Input parameters: 
M - lo& of width of ROI 
N - logi of height of ROI 
DX « Horizontal offset of 

ROI from origin 
DY «■ Vertical offset of 

ROI from origin 
PM«logi<>f pixel width 
*N - logj of pixel height 



WaUh-Hadamard scan: This algorithm scans a 
rectangle, the "Region Of Interest (ROI)*\ using 
Walsh-Hadamard multiplexing. It is intended for 
use in configurations in this disclosure that involve 
a spatial light modulator. It is written for the 2D 
case. 

Walsh( dx,rn» i, dy, n,j)is the Walsh-Hadamard 
pattern with origin (dx, dy). of width 2 m and height 
2\ horizontal Walsh index i, and vertical Walsh 
index j. 



j-0 



i«0 



put onto the SLM, the Walsh pattern: 
WaUh(DX.M, i«PM,DY,M J j«PN) 



CCi,j)=ReadSensor() 



Yes 



Yes 




/ Output C«U-K 04-w 



Fig. 25. 
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Walsh-Hadamard-scan 



^Start Multi-scale search^ 

1 

Input parameters: 
Threshold, ROI, cutoff 



Initialize list L with U - R<M; Mex 1 " °*» ' mdcx ncw " 1 



Multi-scale search: This algorithm scans a 
rectangle, the "Region Of Interest (ROI)". 
using a multi-scale search. It is intended 
for use in a setting as in the description of 
the raster scanning algorithm. This 
algorithm also presumes that a procedure 
exists for assigning a numerical measure 
to the pattern that is currently ~put up", 
called an "interest factor". 



Put pattern U onto the SLM 





Measure F|° the 






-interest factor" 






corresponding to 






pattern L< 






Note: In advanced embodiments, F| can 
depend on Lj and Fj for all j £ i, and on other 
input parameters not specified in this 
summary flowchart. 





Divide L* into 4 quadrants, 


Yes 


and add these as 


!>««•-»!• L»<w*2» 1«ixwO 



No 



new « new + 4 




Fig. 26. 



Q 



Start Multi-scale tucking 



Input parameters: Threshold, 
ROI, cutoff; DZ_MAX 



Call Multi-scale search 
with Threshold, ROI 
and cutoff 





Identify i such that 






LfcaadFi 






correspond to the 






; object desired to 






track 





Output L and F 







Replace ROI with a square with side- 
length DZ MAX, with the point that is 
at 1A3 of its total width and 1/3 of its 
total height sitting at the center of 1+ 







Multi-scale tracking: This algorithm scans 
the ROI, using a multi-scale search, to find 
an object of interest, and then tracks the 
objects movement It is intended for use in a 
setting where multi-scale search can be used, 
and where the "interest factor" is such that a 
"trackable object** is found by the search. In 
particular, overall intensity is such an interest 
factor, and for that choice, the disclosed 
algorithm allows one to find and then track 
the brightest spot in a scene. The parameter 
DZ_MAX is used as an a priori upper bound 
on the speed of movement of the object of 
interest 



Note: In a more 
sophisticated 
embodiment of this 
algorithm, a test is 
added here. If the 
object is NOT found 
for some reason, the 
algorithm sets ROI 
back to the original 
ROI. 




Note: This algorithm 
loops forever. A 
••user exit** has been 
put in to avoid an 
infinite loop 



Fig. 26A. 




Fig. 31A 



Fiber 




Optic 
Probe 
Head 



Concave Grating 



Fig. 31C 



Fiber 




Optic 
Probe 
Head 



Concave Grating 



Fig. 31D 



Fiber 



Slit 




Optic 
Probe 
Head 



Diode 
sources 

Fig. 3 IE 




Fig. 33 




E-probe for pierced ears 



Fig. 35A 



Fiber 
Optic 
e-Probe 





Fiber 
Optic 
Surface 
Contact 
Probe 
Head 



E-probe for pierced ears 

Fig. 35B 
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Fig. 41 A 



a 




Sample data map 




Pushbroom scan for X spatial dimension 



Fig. 43 



Encodement #1 



Mirror column number 



848 



1 



t 



am 



in II 



600 
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• 1 



1853nm X axis i 615nm -" 



Fig. 44 



DMA Programmable Resolution 
using 1951 US AF resolution target 



4^ f 



.-•si 




X Data 



200 mirror columns 
10 spatial resolution elements 
20 mirror columns/pixel 



X Data 

200 mirror columns 
100 spatial resolution elements 
2 mirror columns/pixel 



Fig. 45 



Encodegram forX=1,Y=1-4 




> » r- 

4° 60 ao 

Encodement number 



Fig- 46 




Fig. 47A 




Fig. 47B 




0.0 - 



Fig. 47C 



Pixel spectra for pixels X = 1,Y = 1to4 



0.9- 



(1.1) 
(1.2) 
(1.3) 
(1.4) 




Wavelength (nm) 
Fig. 47D 
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